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Equivalent model for numerical stability analysis of welded I-shaped radial
gate arm considering the influence of residual stress
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Abstract: The failure of the radial steel gate is mainly caused by the buckling instability of its supporting arm,
and the stability of the arm is the premise of safe and stable operation of the whole gate. Aiming at the current
problem of insufficient calculation accuracy and efficiency of the arm stability, it is of great significance to find
an equivalent simplified model which can be used to calculate the actual stability bearing capacity of the arm,
and determine the comprehensive initial imperfection amplitude considering the influence of residual stress on
the stability. Taking the welded I-shaped arm with two hinged ends as the research object, we investigated the
interactions between the stability bearing capacity and the factors of residual stress distribution mode, residual
compressive stress peak value and geometric initial imperfection amplitude using a nonlinear buckling analysis
method. Then the calculation results were compared with the specified value in the Standard for Design of
Steel Structures (GB 50017—2017). The results show that for large flexible arm, the comprehensive initial
imperfection amplitude is L /600, whereas for medium and small flexible arms, it is L /400. The proposed e-
quivalent model fully considers the influence of cross-section residual stress and geometric initial imperfection

on the stability bearing capacity of the arm. Its calculation results are in good agreement with the specified val-

s HHA:2021-05-14; {&[E HHEF:2021-05-28

HEWMB : FRARRIFE ST H (51179164) ; FR A ARB2=EL S HFFE ST E (51505388) 5 FE R B I #11 X1t H
(2012BAD10B02)

TEEE K F 2R (1994 - ), B INRFFFRN B -HAF5E AR, WF5E 07 10 K T a5 BT/ Mrbniedl

BIAEE: TIEF (1963 - ) 18 Bepie E N 11, #0852, 1A S0, RS O ) oK AR 2 4 M R E R PSS HR



55 4 W

SREAAR 58 B IR ERA B MRS L R ) SR R Bl BTt S R 72 173

ue in the standard, so it can replace the original complex nonlinear stability model for gate arms. The research

results can provide some reference for the application of the model in actual projects.

Key words: radial steel gate; I-shaped radial gate arm; stability analysis; residual stress; equivalent model
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